This papers highlights the issues and illustrates a research agenda for trying to disentangle the problems of the continuing use of an untested technbology-prophylactic oophorectomy-at the time of hysterectomy.
B
ilateral prophylactic oophorectomy (also known as ovariectomy) is undertaken commonly and routinely as a prophylactic measure in women who are not at a known increased risk of ovarian cancer. In the UK in 2003, for example, about 41 000 women had an elective hysterectomy for benign conditions. 1 Of these about 19 000 women aged less than 60 years, simultaneously had bilateral oophorectomy. Hysterectomy with bilateral oophorectomy is undertaken for a variety of conditions including; chronic pelvic pain, endometriosis, adenomyosis, uterine prolapse, and pelvic inflammatory disease. However, most women have a hysterectomy because of fibroids or menorrhagia (abnormal or heavy bleeding) and it has been estimated that in as many as 30% of these hysterectomies, oophorectomy is undertaken as an additional prophylactic measure against the possible future development of ovarian cancer. 2 Although these figures relate to the UK, prophylactic oophorectomy with hysterectomy for benign conditions is undertaken in many countries. [3] [4] [5] [6] Ovarian cancer is comparatively common and currently not easily treated. Some 6000 women each year in the UK develop ovarian cancer and worldwide only about 40% of women diagnosed with ovarian cancer are alive at five years. [7] [8] [9] Although genetic markers for the likelihood of development of ovarian cancer exist, most women undergoing oophorectomy or ovariectomy at the time of their hysterectomy are not tested for those genetic markers. (A small number of women have a prophylactic oophorectomy usually without hysterectomy each year because of their genetic susceptibility to ovarian cancer. 10 ) But genetic markers for ovarian cancer, while useful for considering the disease within families, are present in small percentages both in the general population and in the population of those who develop ovarian cancer, as a number of steps is required in a pathway of causality between known genetic markers and cancer. 11 All this suggests that currently oophorectomy may be being undertaken at an inappropriately high rate, especially in those not identified as at increased risk of disease. Oophorectomy at the time of hysterectomy certainly represents the highest population based rate of removal of any healthy organ for prophylactic reasons. (Colectomy, mastectomy, and appendicectomy are all undertaken prophylactically: but of those, only appendicectomy is also undertaken without evidence of increased susceptibility to disease, and there is some debate as to whether that is justified. 12 ) Why is prophylactic oophorectomy undertaken at the time of hysterectomy? There are three possible reasons. Firstly, ovaries are often considered unimportant once a woman's reproductive life is over; secondly, ovaries are seen as associated with the possibility of causing recurrent gynaecological symptoms (sometimes described as the retained ovary or ovarian remnant syndrome 13 ); and thirdly, there is insufficient evidence available on which to base a decision, because although some work has been done, a full evaluation of the risks, costs, and benefits of prophylactic oophorectomy in the absence of genetic markers and at the time of hysterectomy has not been undertaken. 14 So that proper evaluation can take place, further evidence is needed. For example, evidence is still needed on the natural history of the ovary. The ovaries do not die until a woman dies-but what functions do they fulfil postmenopausally? Androgens are produced that can be converted by aromatases into oestrogens 15 but exactly how much of what kinds of hormones are produced by the ovary in the perimenopause and immediate postmenopause in the context of whether or not a woman has also had a hysterectomy, is unknown. And the relative benefits of those hormones on the cardiovascular system, the bones, or other health effects are likewise not clear. We know that ovaries tend to cease producing hormones within three to five years of a hysterectomy causing an earlier menopause than the natural age at menopause. 16 17 And we know that women have a reduced likelihood of developing ovarian cancer after a hysterectomy even without a prophylactic oophorectomy-suggesting that the ability of the ovaries to continue production of ovarian hormones is compromised by hysterectomy. 18 Since HRT prescription has become problematic it is not entirely clear how women should be treated after an oophorectomy. 19 Particular risks and benefits for a number of common diseases with and without HRT need to be characterised for these women. The incidence of cardiovascular disease, 20 breast cancer, 21 and fracture risk 22 have all been reported as affected by oophorectomy and subsequent HRT and yet specific unequivocal evidence is not available to ensure that appropriate advice can be given to women for even these commonest of conditions.
The rate of hysterectomy is said to be decreasing, as newer interventions for menorrhagia and dysfunctional uterine bleeding become available. 23 Simultaneously the rate of prophylactic oophorectomy with hysterectomy is also said to be decreasing. 24 But there are equity issues, in that there are socioeconomic disparities in who is exposed to which surgeries. 25 And a proportion of women undergoing less invasive interventions go on to have hysterectomy subsequently. 26 It may not therefore be possible, or prudent, just to wait until hysterectomy and with it the practice of prophylactic oophorectomy dies a natural death.
If the rate at which prophylactic oophorectomy has been undertaken until recently has been necessary to reduce the rate of ovarian cancer in the population, then means should be found to continue with ovarian removal while less invasive methods of dealing with dysfunctional uterine bleeding are found. 27 On the other hand, it may be wise to gather the appropriate evidence and to make a considered decision about this technology.
There are some important immediate research needs. Perhaps the most important is to elucidate the best combination of strategies to reduce the incidence of ovarian cancer. (Examples might include gathering evidence and developing models to assess population risks and benefits of: genetic screening, screening for biomarkers, screening for early disease, and removal of either one or two ovaries prophylactically at the time of gynaecological surgery). The other pressing research need is to gather evidence on the risks and benefits for common diseases (cardiovascular disease, breast cancer, and osteoporosis) affected by oophorectomy and subsequent HRT. Certainly better evidence is needed on the functioning of the ovaries after a hysterectomy.
Is prophylactic oophorectomy a public or community health issue? The answer is yes. In many countries of the world, women are undergoing an untested technology each year, with potentially serious consequences. Women on average live for 30 years after the menopause (either natural or surgical) in the UK, and large numbers of women are affected by the common conditions whose incidence and prevalence are changed by hysterectomy and oophorectomy. Viewed in terms of loss of quality adjusted life years (QALYs), even a small change in quality of life for a large number of women will translate into a lot of QALYs over a period of 30 years. Undoubtedly this is a public health issue. We need to start taking this aspect of women's health in the peri-menopause and post-menopause far more seriously. 
